Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.112; data-to-parameter ratio = 17.5.
In the title compound, C 16 H 28 N 4 O 8 Á2H 2 O, the 12-membered macrocycle has twofold crystallographic symmetry and the asymmetric unit comprises one half-molecule. The four carboxyl/carboxylate groups reside on the same side of the macrocycle. The molecule is a double zwitterion with two of the carboxylic acid H atoms transferred to the two N atoms on the opposite sides of the macrocycle, resulting in both N atoms having positive charges and leaving the two resulting carboxylate groups with negative charges. The two remaining carboxylic acid groups and the carboxylate groups form O-HÁ Á ÁO hydrogen bonds with the crystal water molecules. The H atoms bound to the N atoms within the macrocyle are engaged in two equivalent hydrogen bonds with the adjacent N atoms. Kumagai et al. (2002) describe different coordinations for carboxylate groups. For background information about the title compound and its metal complexes, see: Viola-Villegas & Doyle (2009). For macrocycle configurations, see: Bosnich et al. (1965) ; Dale (1973 Dale ( , 1976 Dale ( , 1980 ; Meyer et al. (1998) .
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINTPlus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 and PLATON Spek (2009 
Comment
In the course of our studies to prepare coordination polymer and metal-organic framework type compounds we investigated the title compound as a potentional building block. The molecule 1,4,7,10-tetraazacyclodecane-1,4,7,10- (Kumagai et al., 2002) . Therefore, the potential for forming molecular species as well as coordination polymers or metal-organic framework type compounds exists for this organic building block. them range from 110-112°. The configuration has all four N atoms located above the eight methylene carbons along the direction of the twofold axis in the centre of the ring producing a basket-like shape that would be able to coordinate a metal without large changes of the overall structure of the molecule. According to the system outlined by Dale this arrangement would be described as (3,3,3,3)-B (Dale, 1973 , 1976 , 1980 , Meyer et al., 1998 . This system uses numbers to indicate the number of chemical bonds between the genuinie corners in the macrocycle. Genuine corners are the central atoms in an anti-gauche-gauche-anti bond sequence. In the title compound the atoms C1, C3, C1A, and C3A constitute genuine corners which are separated from each other along the macrocycle by three bonds. The "B" designation indicates that the four heteroatoms in this 12-membered macrocylce reside in a square planar arrangement above the methylene carbons (as described above). Using the terminology of Bosnich et al. (1965) the configuration of the macrocycle would be cis-I since all of the carboxylate containing groups project in the same direction.
The weighted average ring bond distance is 1.503 Å (PLATON, Spek (2009) Table 1 ).
Experimental
The title compound 1,4,7,10-tetraazacyclodecane-1,4,7,10-tetraacetic acid was purchased from Strem Chemicals and used without further purification.
The compound was crystallized from a saturated DMSO solution. A DMSO solution (2 mL) was saturated with DOTAH 4 at 323 K. Upon cooling to room temperature and sitting for four days colourless block shaped crystals were formed.
Refinement
The oxygen to hydrogen bond distances in the solvent water molecule were restrained to be 0.84 Å with a standard deviation of 0.02 Å. They were set to have an isotropic displacement parameter of 1.5 times that of the adjacent oxygen atom. The same displacement parameter was used for the hydrogen bound to the carboxylic acid, which were placed in calculated positions at a distance of 0.84 Å from the O atom but that were allowed to freely rotate at a fixed angle around the C-O bond to best fit the experimental electron density. All other hydrogen atoms in the structure were placed in calculated positions with X-H distances of 0.99 (methylene) or 0.93 Å (amine) with U iso (H) = 1.2 U eq (X).
The highest residual electron density peak in the final Fourier map, with a heigth of 0.70 e - -3 , is located at the center of the macrocylce. An electron density difference Fourier map cutting through the protonated amine N atoms and the center of the residual electron density in the middle of the ring (with the protic amine H atoms removed prior to generation of the map)
×Å
shows electron densities in the positions of the amine H atoms that are substantially larger than that of the residual electron density in the center of the ring, thus indicating that the amine H atoms are indeed fully protonated (which is supported by a refinement of the amine H atom occupancy, which yielded full occupancy). The residual density in the center of the ring refines to about 60% of one electron and it is located on a special position (site symmetry of 4c).
Figures Fig. 1 . The structure of the title compound [DOTAH 4 ] and water molecule (hydrogen atoms bound to carbon atoms are omitted for clarity). Dispalacement ellipsoids are shown at the 50% probability level. The two fold rotation axis that generates the symmetry related half of the molecule has a site symmetry of 4c.
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